The occurrence of echovirus type 2 myocarditis in an adult is reported. Myocarditis was substantiated by abnormal electrocardiogram& More important, a prolonged course and severe functional impairment was quantitatively assessed by serial systolic time intervals, even after the ECGs became normal. The patient also had meningitis, bemipawis, and convnlsions. Viral isolation was from the spinal fluid. The neurotoxic effects (transient paralysis and grand mal convulsions) were self-limited. The acute cardiomyopathy was manifested clinically and electrocardiographically and was quantitatively assessed by serial systolic time intervals which remained abnormal even after the electrocardiograms had returned to normal and which were, thus, an objective measure of cardiac involvement.
The occurrence of echovirus type 2 myocarditis in an adult is reported. Myocarditis was substantiated by abnormal electrocardiogram& More important, a prolonged course and severe functional impairment was quantitatively assessed by serial systolic time intervals, even after the ECGs became normal. The patient also had meningitis, bemipawis, and convnlsions. Viral isolation was from the spinal fluid. E chovirus type 2 was first isolated from a rectal specimen of a healthy child.' Two strains of this virus have been known to exist: echovirus 2 prototype (Gregory) and echovirus 2 prime (Silva) .' Echovirus 2 disease has been associated with the following clinical manifestations: cutaneous vesicles, exanthematous disease, diarrheal disease, otitis media, paralytic disease, meningoencephalitis, and myocardial disease in infant^.^.^ There have been no previous reports of cardiotoxicity of this virus in adults. This report is of the The neurotoxic effects (transient paralysis and grand mal convulsions) were self-limited. The acute cardiomyopathy was manifested clinically and electrocardiographically and was quantitatively assessed by serial systolic time intervals which remained abnormal even after the electrocardiograms had returned to normal and which were, thus, an objective measure of cardiac involvement.
CASE &PORT
The patient was admitted to the hospital on Nov 9, 1973 . She complained of pain in the shoulder and right side of the chest. This was preceded by fever, chills, headaches, dizziness, retrobulbar ocular pain, and malaise. Pleurodynia was a diagnostic consideration. No other family members were similarly affected. The patient had no history of either congenital or rheumatic heart disease, hypertension, significant alcoholic intake, or convulsions. Physical examination revealed a temperature of 38.Q°C ( 102'F); her pulse was 130 beats per minute, respiratory rate was 30, and blood pressure was 110/70 mm Hg. There was nuchal rigidity. The lungs were clear to percussion and auscultation. The cardiovascular system was normal, except for the sinus tachycardia.
The results of urinalysis and liver function studies were normal. The patient had no anemia. Total white blood cell count was 4,00O/cu mm ( 35 percent granulocytes, 49 percent normal lymphocytes, 15 percent atypical lymphocytes, and 1 percent eosinophils ) . Blood cultures, cdd agglutinin tests, febrile agglutination tests, and heterophil antibody screening tests were all negative. Serial ECGs were within normal limits, and so was a chest x-ray film.
Spinal fluid examination revealed an opening pressure of 180 mm H20 and a closing pressure of 80 mm H2O. Microscopic examination of the cerebrospinal fluid (CSF) showed 76 white blood cells per cubic millimeter. Of these, 12 were polymorphonuclear leukocytes, and 64 were lymphocytes. The CSF glucose level was 45 mg/100 ml; simultaneous blood glucose level was 78 mg/100 ml. The CSF protein level was 27 mg/100 ml. Spinal fluid smears and cultures for ordinary pathogens, acid-fast bacilli, and fungi were negative. The remaining spinal fluid was frozen, together with a throat and rectal swab, and submitted for viral studies accompanied by serum samples taken during the acute and convalescent phases of the disease.
Virus identified as echovirus type 2 was isolated in HeLa cell cultures from cerebrospinal fluid, oropharynx, and feces. The specimens were obtained four days after the onset of the disease. Study of the sera obtained on the 4th, 17th, and 32nd days after the onset of the illness revealed a significant rise in neutralizing antibodies to the isolate and to a prototype echovirus 2. The results were reported as the dilution of serum that neutralized 100 median tissue culture infective doses (TCIDao). For both echovirus 2 isolate and echovirus 2 prototype, the titers were zero at four days and 1:8 at 17 days and again at 32 days after onset of illness.
The virus was later sent for identification to the Viral and Rickettsial Disease Laboratory of the California State Department of Public Health, Berkeley (Dr. Lennette), and there was further classified as echovirus 2 prime ( Silva). Immune serum to echovirus 2 prime (Silva) neutralized 100 TCIDao of this isolate at a serum dilution of 1:512 or greater. The patient was discharged three days later.
Subsequent Course
The patient was readmitted on Nov 19, 1973, because she suddenly experienced grand mal convulsive seizures at home. This was preceded by right-sided facial numbness and rightsided weakness. After the convulsions the patient was w esponsive for 15 minutes. Physical examination on readmission revealed again a sinus tachycardia of 130 beats per minute, sets of observations were made during her recovery period extending the follow-up to 12 months. These measurements are presented serially in Table 1 . The predicted values indicated were calculated from the regression of systolic time intervals on the heart rate for 90 normal women.5 The predicted value for the ratio of preejection period to left ventricular ejection time (PEP/LVET) is the composite of three normal subject populations ( total subjects, 261 ) ,a-7 PEP/ LVET having been found not to be a function of heart rate and sex. 7 The statistical analysis summarized in Table 1 confirms that the ratio of PEP/LVET is a sensitive indicator of ventricular function. The two measurements of this ratio made during the acute illness show significant increases, interspersed this time with many premature ventricular contractions. The respiratory rate was 30, and the blood pressure was 80/60 mm Hg. Her temperature was 36.4OC (97.6'F). The patient had nuchal rigidity. A third heart sound was detectable. There was no murmur, friction rub, or evidence of passive congestion. There was weakness of the right upper extremity and diminished sensitivity to pin prick and to vibration of the right arm and hand. Blood cwnt, urinalysis results, and elemlyte levels were normal, as well as serial irrespective of electrocardiographic evidence of abnormality. D u r i n g the recovery phase, PEP/LVET declined substantially from the acute level ( P < The patient was observed during her acute illness and also afmY~cardiopathY is based on reporb of increased serum temards with determinations of her m e intervals antibodies only, it is un~eliable.~ Similarly, even simulrecorded phonocardiographically. Two sets of measurements taneous virus isolation from the throat and feces can be *Predicted values ( f 1 SD) were calculated from regression of systolic time intervals on heart rate for 90 normal women.' Predicted values for PEP/LVET are composites of three normal subject populations (total subjects, 261),'-' PEP/LVET having been found not to be a function of heart rate and sex.' **Q&, Total electromechanical systole; LVET, left ventricular ejection time; PEP, preejection period; Q-1, time elapsing from o m t of Q wave to beginning of mitral component of first heart sound; and ICT, isovolumetric contraction time.
tsignificantly reduced (P < 0.05). 6Significantly elevated (P < 0.001). $S@cantly elevated (P < 0.01).
I(Sign%cantly elevated (P < 0.05). Myocardial damage of very s i g d c a n t degree in our patient was detected by this method long after the ECG became normal, and the changes could be followed serially and quantitatively. In noninvasive studies of cardiac patients, high correlations have been found to exist between PEP/LVET ratios and diminished cardiac o~t p u t ,~~~ stroke volume, and ejection f r a~t i o n .~ Detection and quantitation of myocardial damage is important in view of the experimentally and clinically demonstrated untoward effect of exercise in this c a r d i~y o p a t h y .~ Also, following previously established recommendations, cortisone administration was prohibited,s the patient was warned of alcohol toxicity,12 and the desirability of avoiding pregnancy was s t r e~s e d .~ Continued follow-up of such patients by this method is suggested to determine develop ment of chronic myocardiopathy.
